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Abstract 

A virtual enterprise is a new organisational paradigm which 
requires novel technological approaches to managing data,
information and knowledge in an efficient way. Knowledge 
management systems have been adopted as a solution to deal with
enterprise systems which generate a huge amount of data, and also 
need to manage information in an appropriate manner and to share
knowledge for decision-making. However, these systems are even 
more essential in the context of virtual enterprises, where business
success is based on interoperability achieved by means of ICT, and 
therefore there is a need for a common conceptual framework that 
enables partners in the virtual enterprise to share data, information,
and knowledge. Thus, the implementation of this kind of 
technologies in virtual enterprises demands new, more specific 
requirements. In this paper, we propose a conceptual framework 
that introduces the concept of target knowledge as a first step for 
implementing efficient knowledge management systems, and for
further knowledge representation in the context of virtual
enterprises. Finally, a classification of target knowledge defined 
taking into account several enterprise dimensions is provided. 

1. Introduction

The global economy, customer orientation and the swift evolution of Information 
and Communication Technologies (ICT) are some of the factors that have
produced a new economic scenario, where information and knowledge have
became strategic resources for enterprises [1]. The virtual enterprise arises in this 
context as a new organisational paradigm in which valuable cooperation can be
established among partners in order to exploit competitive advantages by sharing
resources, skills and costs, and by establishing a new model of interoperability 
[2]. 
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A virtual enterprise is a network of independent enterprises, often competitors, 
that form a temporary alliance with the aim of developing a product or service so 
as to be able to take advantage of new market opportunities and to make it easier
to achieve their objectives by sharing resources and costs [3]. 

Traditional knowledge management systems have been introduced by 
enterprises as a good solution to enable them to share and distribute knowledge 
among their employees [4–6]. Nevertheless, in the context of virtual enterprises, 
where several partners with different procedures, methods, rules, culture and so
on are integrated within a single virtual enterprise, the implementation of a 
knowledge management system is a far more complex task and it cannot be
developed only by applying technological issues. Thus, a common conceptual
framework that enables partners in a virtual enterprise to represent and to share
data, information, and knowledge is needed before establishing a knowledge
management system. 

Such a framework should be focused on a holistic point of view of the
enterprise and it is the basis for providing a common understanding about 
business for the partners that make up a virtual enterprise. In this paper, we
present a set of knowledge requirements, called target knowledge, that are
needed to develop this kind of systems. They are related to the KM-IRIS
methodology [7], which has been developed by the IRIS Group in order to
implement knowledge management systems in virtual enterprises.

The paper is organised as follows. Section 2 shows a review of the concepts
related to knowledge framework and states the problems related to knowledge
management systems within the context of the virtual enterprise. The knowledge
management approach developed by the IRIS Group is briefly presented in
section 3, as the framework in which the target knowledge is proposed. Section 4
describes the target knowledge defined within this approach, as well as the 
classification and analysis performed about it. Finally, section 5 outlines the 
conclusions. 

2. Knowledge Perspective 

The concept of knowledge has been defined from very different points of view,
but in the field of enterprise information systems it has been usually linked to the 
concepts of data and information. In this section, we present some definitions of 
knowledge in order to provide a characterisation of enterprise knowledge as the 
basis for defining the target knowledge that is needed to implement knowledge
management systems in the context of virtual enterprises. Moreover, a brief
review of knowledge management systems, as well as the problems concerning 
the virtual enterprise are also detailed. 
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2.1. The Concept of Enterprise Knowledge 

Data become information when they add value to the enterprise, and information 
becomes knowledge when insight, abstraction and a better understanding are 
added to it. Thus, knowledge can be defined as the capacity for effective action
in a domain of human actions [8]. 

On the other hand, Nonaka [9] defines knowledge as the justified belief that
increases the capacity of an entity for effective action. The conventional creation 
of knowledge is usually performed following the model in which data are 
transformed into information, and information is transformed into knowledge, 
but it can also follow the reverse model in which knowledge precedes
information and data [8]. As a result, knowledge can be represented by means of
links among data, information and knowledge inside a system, but other data,
information and knowledge can also come from outside the system through other
connections.

The process of converting this knowledge from the sources available to an
organisation and then connecting people with that knowledge is one of the defi- 
nitions provided to explain knowledge management [10, 11]. Furthermore,
knowledge management facilitates creation, access and reuse of knowledge, 
typically by using advanced technology, such as the World Wide Web, Lotus 
Notes, the Internet and intranets [12]. 

According to [13] enterprise knowledge can been seen as information made 
actionable in a way that adds value to the enterprise. Taking into account this 
context, we defined enterprise knowledge as the network of connections among 
data and information that enables people involved in the enterprise to act and to
make decisions that add value to the enterprise. Moreover, two dimensions can 
be defined in enterprise knowledge, explicit and tacit, following the current
interpretation [5] that defines a fuzzy borderline between explicit and tacit 
knowledge.

2.2. Knowledge Representation 

A knowledge management system is a specialised system that interacts with the 
organisation’s systems to facilitate all aspects of knowledge engineering [4]. The 
benefits of Knowledge Management Systems are well-described in a great 
number of papers [14], many of which also deal with the context of virtual
enterprises. In spite of different generations of knowledge management systems 
are described in [5], where it is also explained why they did not live up to the
expectations they had aroused.

One of the weak points of these systems is the need to link conceptual 
framework with technological level, especially for knowledge representation. In 
[15], it is stated that knowledge representation is a multidisciplinary subject that 
needs to apply theories and techniques from logic, to provide formal structure 
and rules of inference; ontology, to define the kinds of things that exit in the 
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application domain; and computation, to support the applications that distinguish
knowledge representation from pure philosophy.

Therefore, to communicate and distribute knowledge among the partners in a 
virtual enterprise not only technological approach is required. The definition of a 
common conceptual framework that enables partners to gain a common
understanding about the business and goals of the virtual enterprise is also 
needed. The main problems in establishing this kind of systems in virtual
enterprises are:
� The partners that make up a virtual enterprise implement different processes 

with distinct rules and procedures to perform the main activity of their 
businesses.

� The partners in a virtual enterprise usually have different types of
nfrastructure, organisational structure, decisional units, and so forth. 

� The success of each of the partners that make up a virtual enterprise is due to
several factors, such as know-how, the use of resources, core skills, and so 
on. 

� The data, notations, documents, and so forth managed by each partner are 
diverse and sometimes the same documents are used for different purposes. 

3. Proposed Approach to Knowledge Management 
in Virtual Enterprises 

The IRIS Research Group at the Universitat Jaume I in Castell´o (Spain) has 
been working on several projects related to the virtual enterprise in different 
sectors (transport, tile industry, textile, and so forth) since 1999 [16–18]. The 
main aim of these projects has been to define and apply an architecture, called 
ARDIN [16], capable of supporting the design and creation of a virtual enterprise
in an integrated way. 

Taking into account the problems mentioned above, the group’s research is 
currently focused on adding a new dimension to the ARDIN architecture that
enables knowledge to be compiled, managed, and applied within a virtual 
enterprise. The new dimension has been formally organised according to the
following issues:
1. A methodology for directing the process of development and implementation 

of a knowledge management system in a virtual enterprise called KMIRIS
[7]. 

2. A set of models to allow the identification, representation, and
communication of the knowledge inherent to a virtual enterprise. 

3. The design of a technological infrastructure that allows knowledge to be 
stored, processed, and distributed inside a virtual enterprise.  

The results shown in this paper are concerned with the second of these issues, 
the aim of which is to identify what knowledge is useful to an enterprise in 
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general and to provide a conceptual framework that enables to represent
enterprise knowledge. 

4. Target Knowledge 

In section 2, we have defined enterprise knowledge as actions that allow people 
to act and to make decisions with the result of adding value to the company. 
Each enterprise has its own vision, mission, and strategies and thus the
knowledge that adds value to its business is different in each particular case.
However, and bearing in mind that some common concepts are to be found in 
any enterprise, the framework proposed in this paper provides several conceptual
blocks of knowledge defined according to the dimensions of enterprises in order
to help them identify the most useful knowledge for them, that is to say, their 
target knowledge. 

In this framework, the first grouping of distinct kinds of knowledge is called a 
conceptual block of knowledge. This first classification is made by identifying 
the big items related to the enterprise and on which it wishes to develop its 
knowledge management system, since these are the most interesting subjects that 
the enterprise needs to know in order to gain a deeper knowledge of its 
businesses and the capacity to improve them. Furthermore, the aim of improving
knowledge management in the virtual enterprise by establishing a common
conceptual knowledge framework that allows the knowledge representation is 
also considered.

The main conceptual blocks of knowledge defined in this framework are 
proposed, first, taking into account several enterprise dimensions (organisation, 
resources, process, and so forth) suggested in the context of Enterprise
Modelling [19–21], and second the explicit and tacit dimensions of knowledge. 
This conceptual blocks of knowledge can be classified into two categories
considering the two criteria above mentioned: 
� Enterprise oriented blocks: the blocks defined are: organisation, process, 

product, and resource. They have their origin in the enterprise dimensions 
proposed in the context of Enterprise Modelling. These blocks are primary 
related to explicit knowledge. However, despite the use of the adjective
’explicit’ it must be pointed out that in these blocks we can find both explicit 
and tacit target knowledge, since explicit and tacit knowledge are not two 
separate forms of knowledge, but instead inseparable, necessary components 
of all knowledge [22]. 

� Human oriented blocks: the blocks defined are: owner, supplier and 
customer, administration and trade union, and environment. They are
originated in the tacit dimension of knowledge. At the same way in the 
previous case, we can find as tacit as explicit target knowledge in these 
blocks, however the most target knowledge defined within these blocks will 
be usually tacit knowledge. 
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The target knowledge presented in this paper are related to enterprise oriented 
blocks, and, despite the fact that each enterprise should identify its own target 
knowledge, they can be useful for enterprises like a pattern in the process of 
identifying their target knowledge for the conceptual block of knowledge above
proposed. Therefore, in this section, we present a general definition of target
knowledge with the objective of establishing a conceptual knowledge framework
that allows for common understanding among the partners in a virtual enterprise
- something that is needed before the implementation of its knowledge 
management system.  

This definition is made from the user’s point of view, taking into account, for 
each enterprise oriented block defined, the knowledge that partners need to 
improve the performance and interoperability of the virtual enterprise. The target 
knowledge for each block is defined in the following subsections. 

4.1. Conceptual block of knowledge: ORGANISATION 

This conceptual block details the knowledge about the structure of the 
organisation, providing different visions: administrative, systemic, and from the 
human resources point of view. Moreover, it captures the target structure, 
decisional structure and rules structure of the enterprise. Therefore, the target 
knowledge related to this block can be organised in four ontological categories as 
it is shown in Table 1. 

4.2. Conceptual block of knowledge: PROCESS 

This block provides knowledge on general issues about processes in enterprises
such as ICOMs (Input, Control, Output, and Mechanisms), documents, rules,
know-how, and so forth; and on flows (of work, documents, of material, and so
on). Different levels of processes are then defined including decisional and 
collaborative processes. The ontological categories proposed for this block are 
shown in Table 2. 
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Table 1. Target knowledge for conceptual block of ORGANISATION

Table 2. Target knowledge for conceptual block of PROCESS 
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4.3. Conceptual block of knowledge: PRODUCT 

The main knowledge about the products and/or services provided by the 
enterprise are described in this block, taking into account the process of 
achievement and marketing, the composition options, the quality, the cost and so 
forth. Thus, the target knowledge related to this block can be organised in five
ontological categories as it is shown in Table 31.

Table 3. Target knowledge for conceptual block of PRODUCT 

4.4. Conceptual block of knowledge: RESOURCE 

Knowledge about human resources and material resources is classified in this 
block into three main categories: location of these resources, potential use of 
them, and finally, the cost associated. The target knowledge related to human 
resources is shown in Table 4. 

1 The target knowledge is only shown for products, it would be really similar for services. 
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Table 4. Target knowledge for conceptual block of ORGANISATION

4.5. Analysis of target knowledge 

The target knowledge presented above can be classified, using the ontological
categories provided in the previous tables, into several categories, which are 
defined from two points of views:
1. First, the Enterprise Modelling field [19–21], in which the intention is to 

analyse the enterprise from a holistic point of view and therefore several 
dimensions related to the enterprise [23], such as organisation, process,
product, and so forth, are defined. 

2. Second, Knowledge Learning theory, in which the way to learn is based on 
three issues: concepts, procedures, and attitudes. 

The result of this classification can be seen in Table 5. 

Table 5. Framework to classify target knowledge

4.6. Conclusions

Knowledge management systems can be used in virtual enterprises in a similar
way how they are used in an individual enterprise. However, the specific features
of this new organisational paradigm requires the introduction of a conceptual
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framework of knowledge, which enables the partners that make up a virtual
enterprise to share the same concepts and to be more familiar with the other 
partners’ procedures and attitudes, in order to implement an efficient knowledge 
management system.  

In this paper, we have defined the target knowledge to establish this 
framework in a virtual enterprise, while considering each conceptual block of 
knowledge (enterprise oriented) proposed in the approach for knowledge
management defined by IRIS Group, that is to say, organisation, process,
product, and resource. The target knowledge defined has been classified taking 
into account two points of view, in order to provide a basis that can be used as a
reference for further representation of knowledge by virtual enterprises that need 
to implement a knowledge management system. 
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